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«*St*IBflLTV»4 («*tf#lfcfc«U) o «x.tf, Ltl nx A h Gai 

- x - y N (0£X. 0^Y, X + Y^l) jft##fc4seofc#feSfcjte*r<f*-K (Light 
Emitting Diode* JBIT TLEDJ i&v*?) fcfliv^ -tOfEWK (Y, Gd) 3 (A l , 
G a ) 5 O i 2 ©ttJfi^T&S -f y h'j^A • 7^ 5 - A • 0f—%* y Y (J^T TY 
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Msi{±^m'fb#H^4'-e 150-1000 'cejsojfcifca&fiia-c, 3-10 mmmm 
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[0 0 4 5] 

LED*LD**j£i-a#iMM|df LT(4 > l^WMWf#4iV^it^-Ci 
*o ^r«bfe*5Cfflj*ft& (MOCVD) . /\>f K7-f KSMBJfeRft (HVP 

E) X <0&®L±lZ InxAlyGai-x-vN (0^X. 0^Y> X + Y^ 1 ) 

mv*mfa*&&&j&ztti><oimmizm^bti&o *tz, ^<ommmtLx^ mi 

[0 0 4 6] 

led{4. &M<vmi±K&¥mfo®zmmz^xMmzti2>j)\ -eog 

£\ fi#, pffiijm^^J:U f nffiiJI|^t4v^-rtLt#^@±c9l^-®ffiiJtc^$iL^i tic 
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>K-7 P X(4S i WMl^nlGaNf, S i 36* K- tiX\t S i flUt*** 1 
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L<tem&-f&i><Di)&tr 0 flJ&fcTL-M-N I R, W± L -M- 0 - N : R (Ltt 
Be. Mg, Ca. Sr. Ba. Z n frh tt 2>W i. *) K2> 1 «Ja±"C* 0 . MiiC. 
Si. G e . S n. T i . Z r. HfH44»J: fja»f*tS lttJBLtT*!K *oNli 
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±SE^C#ttO^*fl:fc LTJi. MCL-Mg-A 1 - O : R, &£WiL- 
P-O-H : R. SfcfcttL-A 1-0:R^L-Si-0:R (LliBe, Mg> Ca 
. Sr. B a. Z n •) Sfcm* lMLh-C&lK MfiC. Si. G e. S n 

. Ti. Zr. H f *)mXti%> 1 aJ£Lt-C& 13 . m±^uy>jtm. Mgli 

v^*>">A. Pt±V>. Alli7;K--)A, S i te^fSIT&l). Rtt*±«5B3SfT? 
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1-&Jj£S;&^<bfil;&£*L, ffe^OM^^BaMgA l i o Oi 7 :Eut^ 

LT(5{?^^*>ti-^^S«l:^'b»^$^ (Ca, Sr 

, B a) s (P04 ) 3 C 1 : E u-C^£*L£jx?n tf^AftfS^n <j >^#;l/v<*A| 

•fe^J&<7>S&5fc£tr9 (Ca, Sr, Ba) 2B5O9CI : E u X~mZti& ^ n tf * A 
MTJ^Vil^on.fi.-h^^ W^-fe^O^^fi 1 ^ (Sr, Ca, Ba 
) AI2O4 :Eu, *7t»± (Sr> Ca, Ba) 4AI14O25 : E u X*0i2 fi^zu 

vuv*&ttmTfr*')±mTfr$*-Y&mitfc,m&mM<v&ftz?f > ) (Mg, c a 

, S r , Ba) Si 2 02N2 : E u fr&o. n fcf<i? &HfeT)Vjj >J±®~>y 3 > 

W Ki^m^, /^-fefi*£?>$£ft£fr ? (B a, C a, S r) 2 S i 0 4 : 

E u X-m £ *l& zl ? n tT ? AfffiTJV * V ±^-7 v Wv'JI- h ^^5fc#. »J Kj 

(Y, Gd) 3 (Al, Ga) 5O12 : C e^T^$ fr&^jHJgT^ 5 Y 

fc&mi&vmitZtTO (Y, La, Gd, Lu) 2 O2 S : E ut'$$^a-^n fc'^A 

m&imn * m l ^««^tM* m v> -t *> <t v* 0 
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tf * Mmr )vu 1; ±«r ;v 5 * - i> I Sbfrffc, ^ * n tf •> Attfty v ±m-> 

**v^"f h?J V&mytfc, Y A G If » J: tFa ^ n e ^ A#ffi7 'J ±Iv V 
x>j-j Y-yj K^Sbfc#^t±, B%m*^mZ^. $£M,®iZ&1frt U£S£*£ < Lfz 

[0 0 5 8] 

ttz, Sbfr&Kfi, N&#*, 0=SrS^^<^, ^oBe, Mg, Ca, Sr, Ba 
SSXZfZ nfrt>M&.Ztitz'J?%< ti> lo^TCfi:, C, Si, Ge, Sn, T i , Zr 

SfcfiL-M-O-N : R t-Mxt^? ti^^iSOS^t^ S „ ^Sitfi, #!) 
x. f?, C a 2 S i 5 N 8 ii-M-JI, S r 2 S i 5 N s , (Sro. sCao. 5) 2Sr 
5 N 8 {i^yj^H, B a 2 S i 5 N 8 £ t £ 0 

[0 0 5 9] 

«fc «L< »i, -MCLx My N 1 ( 2 / 3 ) x + ( 4 / 3 ) y 1 : R, SfcliL* 

MyOzNl (2/3) x + (4/3) y - (2/3) z \ \ R "C|£ $ L & B e , M 

g> Ca, Sr, Ba, Z n frb fc&p «fc ^ M\t ti& l@m±T?&*K MtiC, Si, G 
e, Sn, Ti, Zr, Hf^ib&.&S^J;!? Ml£ti%> 1 HU£Lh"C& , ^oNti^flt, O 
fi^T^oT, Rfi^r±«7n^t?^$tt^>^#:t?*oT, £ <b CfO«>f[:iiE u 
Ofife, Mg, B, Mn, Cr, Nif^tUv^ 
[0 0 6 0] 

$ h iZ^m^tmt, fOM^ 6 0 %m±, jftL<li80 %W±^ B B B l-(?^4, - 
^fi?Ji;{±x = 2, y = 5itl±x=l, y = 7t**^i kiPSkt Lv^*, tt^^-ltt^ffl 

[0 0 6 1] 

mmomm^}^, b & ^iif&^tt&^-r & ^ t & < ^.m^^if & ^ t ^nrtg-e* o 

, ttzMn, Cu^^i>m^m^^iro 1Z?zL a, P r & if &f&^1£&&.k1-<i>$I 
*75^^o fO«Mg, Cr, N i ^t'ti^*^<1--5>?il*^«9, tiZ o 

-e-oiib, ^»^7F$tL-cv^^7n^T-abort, i o~ i o o o p pmJM&ibkr, 
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10 0 6 2] 

RK^S *t£#±3i7Gft{±> Y, Lax Ce, Pr, Nd, Gd> Tb. Dy, Ho. 
Er, Lu^n iaJSL±**^$*fCV»*ii:A*»* Lv># % Sc. Sm, Tm, Yb 

b, Smfli2i, Ce, Pr, T b ^14 4 ffi^m^@eS&^1-& 0 ^±^5311 
[0 0 6 3] 

l&^i^^i: LX5fi±m7tmx~&2>3.'5u fc?7AE u ££frg&::JB^& 0 :x7nif7A{±, 

^rb^W^ttLT, E u 2 + &ttfg#Jfc LTffiv^ 0 E u 2 + ti, mftSfL^-f < , 3 
•«Eu2 Os om^^®S^ffi^tLTV^ 0 L#*U iOEua Os ■ettOOM4#* 

0^^ffii-^>i fc* ? J: i?$f£ L^o 0flx.t;f, a^nif^A^ mt^-? n tf-> a Srffi^ 

[0 0 6 4] 

;*#Wrc»«Jft7G3Rtf>0J*:$Stf* Mu, B»?W;Ca 2 S i s Oo . i N 
7. 9 I E u, Sr2 Sis Oo. 1N7. 9 :Eu, (Ca a Sri- a ) 2 Sis O 
0. 1N7. 9 IEu, CaS 17 Oo. 5N9. 5 : E u , $ <b iZli%i±m&Wj)\lZti 
tCaz Sis Oo. 5N7. 9 :Eu, Sr 2 S is Oo. 5N7. 7 I E u, (C a 
aSri- a ) 2 SisOo. 1N7. 9 IE U %:£tf$>2>o 
[0 0 6 5] 

£ <b K S r 2 S i 5 N s :Eu, Pr, BaaSisNs :Eu, Pr, Mg 2 Sis 
Na :Eu, P r , Zn 2 SisNs :Eu, Pr, SrSi 7 Nio I E u, P r , B 
a S i '7 N 1 0 :Eu, Ce.MgSi7Nio :Eu, C e , ZnSi?Nio :Eu 
, Ce, Sr2GesN 8 : E u, Ce, Baa GesNs :Eu, P r , Mg2 G e 5 
Na IEu, P r, Zn2GesN» :Eu, P r, SrGe7 Ni 0 :Eu, Ce, B 
aGe?Ni 0 : E u , Pr,MgGe?Nn :Eu, Pr, ZnGe7Nio :Eu 
, C e , S r 1 . a C a 0 . 2 SisNs :Eu, P r , B a 1 . s Cao. 2 S is N 
8 :Eu, Ce, Mgi. sCao. 2 S isNs IEu, Pr> Zni. a C a 0 . 2 
S i 5 N e :Eu, Ce, Sro. aCao. 2 S17 Ni 0 I E u , La. Bao. 8 
Cao. 2 Si7Ni 0 IEu, La, Mgo. s Cao. 2 Si?Ni 0 : E u, Nd 
, Zno. sCao. 2 S i7 Ni 0 : Eu, Nd. Sro. s Cao. 2Ge7Nio 
IEu, Tb, Bao. sCao. 2Ge7Nio IEu, Tb, Mgo. sCao. 2 
Ge7 Ni 0 IEu, Pr, Zno. sCao. 2Ge7Nio ! Eu, Pr, Sro. 
s Cao. 2 S is GeNi 0 :Eu, P r , B a 0 . s Cao. 2 Sis GeNi 0 : 
Eu, Pr, Mgo. s Cao. 2 S is GeNi 0 :Eu, Y, Zno. sCao. 2 
Sis GeNi 0 : Eu, Y, Sr 2 SisNs :Pr, 6a 2 SisNs :Pr, Sr 
2 SisNs :Tb, BaGe 7 Nio :C e & fcWSj&T § * £*Lfc:|RS£$*L&v> 

[0 0 6 6] 
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*A-citf&$*L£>f ? b'^A- 7;v$-*Amft%&»®(*> S&ftiTf-K.fc *)§£itz 

ttfX-Z&o Z<o®&&<D&&<D$&tmmt, ¥*&*fefNlli«[R ad* 7 5 7I/M9 5 -Cab 0 
feSJgrt ? 2 0 0 07!;M8 0 0 OKfct^it^tU, WKfifi Lv*Ofi. ^SteMi 

f»it<7)M^ofifei:n*t§Mfii, #»«fefFflfi*R9*»e<, m&m$- 

t»l:^rt4:fci:j:^ 0 7I/M7 0 £ ttfX% & 0 

[0 0 6 71 

¥^Sl;i s 3 ^ mJSUi, fiFJ t< (i5~l $ <b L < li 1 0 // 

©SMfliffM-ei 0%Ji)LTfc4r*J:dM4o J: oT3&)foi?jKO|n]_t& 

[0 0 6 8] 

mm 

ft^MfcJfc— *ti:)&*3SL<, ^— ^**U**«U>*v>M;ffcgl ~ 1 Onm 
[0 0 6 9l 

tOl. O-lO^gJg, jfr$L<ttl. 0-3. 0«fSgKfc-r*»*ff»4«*tfc»«itt 
[0 0 7 0] 

ttz^-rJ > fvmfrK^^Xlt^ 1 0 n m~ 5 0 0 nm> L < l± 1 0 nm~ 1 
0 0 nnu <fc D»* L< f± 1 0 nm~5 0 n m*W&\^1zik%foxm®.(D%%z*&b 
o 1 0 nmJJlTtlin-r^ >r*Wf , 5 0 0 nm^ixSi:W«S 

[0 0 7 1] 
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[0 0 7 2] 

■frtttfi^TT-Mt sit x*wtM<d y mm x § & 0 

[0 0 7 3] 
[0 0 7 4] 

> IMBsSfc LT^fc^Mfc^K^mS^a&S&fr? c tx^ a-fr/^Ig^ 
[0 0 7 5] 

mmztitto z.<d&i \zfom&<r>ikitft.%zi-7-<t >rfc±-?xyfmnftx&2>z turn 

[0 0 7 6] 
[0 0 7 7] 

[0 0 7 8] 

»«*£»tarv>efl?teftv>!&s*** <5>$fit<{± 150-500 l < » 

200-400 t:, «&$f£L<fi350 T;-C&£o ^Mm<DUm^^^^ B]±f£ 

tx\ &ftit<Dm®*m&mi l mzxw\&m®*mf&z&zztitfiX'%z 0 

[0 0 7 9] 

2 2<£>ffSt± % lOnmHHOOnmaT, L< (i 1 0 nm^±5 0 nm^ 

Tt^Jo 1 0 nm^TTiin-f^ >^39**1»K«IBL*v>ofc, 10 0 nmJBUfCf± 

[0 0 8 0] 

0 4 is* IK® 5 fcffiv>T. <b*$MaRJES«Jc J: •3m3te'»K3— 
&v> 0 fll^ffijRjsStt (chemical vapor deposition ; CVD) tiJMBJ&£& % <t 

mi*t&4t<D&ELi&&*w&^mm±x~Rj&z^ RB&.j&yiiKZvx'&^mmim 3 ) 
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[0 0 8 1] 

K it „ r /u * * ; n n y > f b% & i?&m m -C # & o 
[0 0 8 2] 

*»Wt:W^-CS**±jj|^Jmctt, TMA> TEA, ^eyy7> (SiH 4 ) 
^»vv7> (S i 2 He ) Y (DPM) 3 , Gd (DPM) 3 , TMG, T 

[0 0 8 3] 
[0 0 8 4] 

tttttzKB&&3 1 H^#3 2 *Xti, iOS*#3 2 ^ttKJ©^teJE#**X't«3l8tX 
f 33 *St*fM«fc*PAU *RiS#*3»X1-**X«3 4*t-^35 l:J:otM$ 

St&#S?3 1 liS9CSW3 8Tfm*)ttWt>tiXisy), RJSS3MS3 lOHfiKioT* 
ft#:3 2ttRJEB(t»aBp**Lil!»tTV»*o *Atf3 3 *fe*A**t* 55T^^^{im^3 

^#3 2/5 s ®^3 6 &Aflffi3 7 J: 9 LT&»ffcT?ORjfo1fr«#0*3frft: 

[0 0 8 5] 

fcR«E#»4 1 KSbfcfM 2 £A*U £OSjfc#4 2 fc»±RjeSte»»&3*A'f SfAf 4 

3 *S»t:fAt, 5TO£#£2»A1-&2»A«4 4 fcSbfcfM 2^^JrfA 

-r&o 5jcj:"3-cip»$*L4rai:ajsiB«»c*A$*L* 

■t&o 4 5izmmztizmmtRj&mmfctf&§&5mit-r, R^mftmmK.-\-& 
t ^Rjsflt i: ii-r o aunt $ *t & trofepftatc & & t ^ ae 

<K 3-7- w > ^fi/Rfcf— fc&.g> 0 

issifcfli 1 ] 

[0 0 8 6] 

3£> SbfrfM 2i:v'j3^N b?^ KSfefcfc (S r 2 S i 5 N 8 I Eu) 3 0 Rfc 

mmmzhv *?-ji'Tn>$-vj» (tma) , #RicM*:fc«3jj*fl!v>fc 0 tma^'EM 

4 9 +T?2 7*C^fc^fc/ty9-4 1 0 izmx-bflX&t), ItliiotAY'J 

W4 3 0ia«r , eTMAOE1ffc'&«E$*fco ^ - * 4 5 OiSU 5 0 ICK^-t,, TMA/ 
N2 5:0. 1 L/m i n, Na to. 2 5 L/m in, 0 2 £ 0 . 2 5L/ra i n OSftfi 
t4h r KBZmttio 
[0 0 8 7] 
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H6tc^«l^*^#o*««r»o3EiB^®*^-f«^.aisa (SEM) 
ttc-To i^HKiswr. (a) tta-rw (b) lin-f^ >^k<0^%^^M 

^•ett-rtt^LTV^o £©£7^ SJSfttt«jfefl^MKJ5«— »tCT^5^ (A 1 2 
0 3 ) ©3— r>f V^*»jft$*LTV»*C J: ^9 ofc e iOfV^i, n--r V^&ife 
S&*ofc , fr>'7/l'*'ttofcLBD*fls»U IStI»Hl2 0mA, 6 0mA 
2 0mA) CT9>f 74#tt*«^fc 0 0 7 *5 J: tfS 8 WMigjifc^KltfJ^^'ffci-* 

>^**b-CV>arV^>^J: ») & 6~7%±®oTV»fc 0 4fc% iljg8 5%. 
8 5t-Ciit*2 0mAKT?>f7«ptt*I^o HI 9 H„ m t < 

***6%J:|l|oTV»fco €»*Lfc»*flcO#tt*. SlKWm, 

a i s EM-raaufcttaifeiw^^oxttttiaijfet*: 

[0 0 8 8] 
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lot. no 






mm \ 


X 


y 


mm* 


BET 

/m2g-1 | 


a®Ai 


SEMggt | 




ISSEW1 1 


0. 629 


0. 363 


107.5 


3.5 


1.20% 


lea - h 


&& 


^BSWJ 2 


0. 632 


0.36 


103 


6.67 


0. 86% 








0.632 


0.36 


100 


0. 59 


ND 




- 


Htm0»J3 


0.631 


0. 361 


101.2 


7.48 


1.40% 


fen- h 






0.629 


0. 363 


100 


0. 56 


ND 




- 




0.634 


0. 359 


103.1 


18.6 


1.40% 








0. 634 


0.359 


100 


0.4 


ND 




- 




0. 597 


0. 396 


99.5 


8. 68 


0.56% 


»8HtlCZl<-h. 


BR 


II Mil ■■. 


0. 596 


0. 398 


100 


0.71 


ND 




- 




0.083 


0.502 


103.7 


6.85 


1.60% 








0.084 


0.499 


100 


1.30 


ND 


- 


] 




0.147 


0.055 


99.8 


2.08 


0. 68% 






_ 1 | f i rr.i a 


0.147 


0.055 


99.7 


1.18 


0. 68% 




Zoo 


ffiflSBu 


0. 147 


0.054 


100 


1.31 


0. 33% 








0.14 


0. 361 


101.8 


1.4 


0.15% 








0.139 


0. 361 


100 


0. 95 


ND 
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*5)KRft2 0 0mgO«WfcflrM*»j£Lfci:t;5>, 3-r -f >*nttfcl±- 0 . 4 2 
jaCf^o^t©^ >^ftJCI4+ 0. ll/(Ctiorv^o 
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[£J6« 2 ] 
[0 0 9 0] 

HI 5 KJ3 v>T, RJ&W 4 1 fc* x > I'.XWMk 4 2i:y , J3>t^b7^K 

*£7frffc (Sr 2 Si 5 N8 IEu) 5 0 g, SSKflg^H h V f;VT ;V 5 - *j A (TM 

a) > &Rfcmzmm^'*7v>rzftt:7m%.*m^t:o ruAitu^m 4 9*-e2 7 

"Cfc«fc*L;fcy<:/?-4 1 0 K^x. <b*tTi3 <9 , oWJ >^^fixmx^ 4 

3K2gA£fr& 0 4feTMAO*3RfflKgll^a*^BB*4 1 1 SrR*j\ 4 3 © M 

•eTMAOEffc^ilE$*fco fc-* 4 5<7>z&Jg£ 5 OtC§*., TMA/N 2 ^0. 1 
L/m i n. N2 £ 0. 2 &L/m in. H2 0*0. 2 0 L/m i n, 2 5V<DMM~? 
8 h rKJ£«r«tffco ^OilO^^SrP^S fc, RlS^O S E h , SMSIC 

[ jgfefll 3 ] 

[0 0 9 1] 

H«K*V>T, RJi&#»4 lKXf^^ftm SfefrfM 2^/9 3^^ h 9 >f K 
(Sra SisNs IEu) 5 0 ^JSIffffi^^ h U ^f^T;V5 --7 A (TM 
A) , *RJ6#tC»3R«rfflv^ 0 TMAKtfg»it4 9*^2 7 TCC«fc*t^t-/9 - 4 1 
0KWx.<b*fCi3*K S^KJoT^r/V >^$ftT*A*4 3fcs*A$*t3 0 ifcTM 
A©:ft^fc^ifea*©e«4 1 lfcKtf. SAlf4 3 0lSiStr"CTMAOBB1ffc^aE$* 

— * 4 5 OSS* 5 0-2 5 OVKU^, TMA/N 2 * 0 . 1 L/m i n, N2 * 0 . 
2 5 L/m in, O2 £ 0. 2 5 L/m i n <D%LAX 6 h rRjSfci^tfco 
[0 0 9 2] 

mfi£iil!ljeLfcfc a--y-<f J'^Turfcti-O. 3 1jkC^o^ a—r^f ^ 
0. 1 OjuCt^cTV^o 
[0 0 9 3] 

i:«tL, «#*«»tT-je«FW*§tc«$Cfe»gESrP-<^:fc£*, n i'^0^^ 
SrtSi ©»tti fc*tfco 

m»j 4 1 

[0 0 9 4] 

( (S r , C a) 2 S i 5 Ns : E u) 2 5 g. JKJ&lHIBflet: h 'J^f^7^5- 
>7A (TMA) , *,RJ6fl:^»**ffiV»fco TMAttfifij|4 9«fC2 7tK«fcil^ 
77-11 0fc^x.<b*LTi3>K if^iot/^'J >^$tLT^Al : 4 3KtA^^S 
o $fcTMA<B#^fcSU£fc3fc<&HB1f 4 1 1 fcttfctt. &AW4 30fitT?TMAOEf 

AU, fc-* 4 5<Z>fflj£* 5 Oti:^, TMA/N 2 * 0. 1 L/m i n. N2 &0 
. 2 5 L/m i n. O2 £ 0. 2 5 L/m i n <Offi&X* 3 h r RJ6*«ttfco 
[0 0 9 5] 

£ &m o fc c gbfrffcg 1 <D £. 7 Kte'otZo ttfl- 2 0 0 m g 

■atwjfetfcfct*, 3~tm ^ cartel*- 0. 3 4^c-e*ofco^ a-f^r^m 

Kii+0. 1 0 fxCtft-oX^tZo 
[0 0 9 6] 
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[*tt*I5] 

[0 0 9 7] 

(C a 2 S i s N 8 ! E u) 2 0 g, Rj£i!Mg#fcTMA, *R(ofls:K:Bft**fflv»* 

0 TMAIifija#i9t"e2 5TCfcflfcfc*Lfc/<:/?- 1 1 0 *tT*5 9 , ffifcfcJ: 

1 1 fctttt. 4 SOim-eTMAOEWt-ft****- fc-* 4 5<DUm* 5 0- 

2 5 OTCfcfit*^ TMA/N 2 * 0. 1 L/m i n> N 2 * 0. 2 5 L/m in, O 2 * 
0. 2 5L/mi nO«it?l. 5 h r RJ&fclftttfco 



mBik<D s e m¥Hj&> , Stjtefl^® tar— r^uoa-f^ $ fix 

ny&ea 6 1 

10 0 9 9] 

H5K*v»-C, RJS&#»4 lWfi'^m £:5&fM 2m.W h?>f Kit 
(BaSia O2N2 ! Eu) 3 0 g> Rj£lifrlE#KTMA N #jKJS#KBfc*fcfl§v» 
So TMAiifll4 9^2 5r{:§f:^7"7-l 1 0 <b ftT33 «9 N 

4 1 1 £l£tt> ^A«4 3©l^T*TMA©Ktf fc<frilE3-«o t-^ 4 50i&Jg£ 5 0 
-2 5 0tKft^ TMA/Na *0. 1 L /m i n , N 2 * 0 . 25L/min, O2 
*0. 2 5 L/m i n<Dlit4 h r RlSfciftltfco 



BUMfeo s e M9X4> 6 s msfrBsSW k ^ ir—ttfc r;v5t©3-tr/ $ fix 
[#iife$l7] 

[0 10 1] 

H5JC*V»T, JB0S#S4 lC^f^^m tM4 2CBAMW (BaM 
g 2 A 1 1 e O2 7 : E u) 5 0 g. Rj6l»IBfls»CTMA, *Rj6#Kflft*4rfflv>4 0 T 
MAtifiift»4 9*X2 5X;\z4%tztltz^77- 1 1 0 K**.<b*LT*S *K IfCiot 
>^SttT3»Xir4 3fc#A$*tSo *fcTMA<3#JRfflfcglHfca*®E*4 1 1 
fctttt, *A^4 3 0iWt-CTMAOEflFi:^aE*'*4 0 4 5 0*SJ9:& 5 0-2 5 

OTCCf^, TMA/N 2 * 0. 1 L/m i n> N 2 * 0. 2 5 L/m i n, 0 2 * 0 . 
2 5 L/m i n cOMfiT? 8 h r j&J&frttttfco 



jRjfilfeo s e M9H^ x flt*fls*H fc lar— »fc 7;^t<03-f-f> $ tit 

[gffliffi 8 ] 
[0 10 3] 

H5K*l»t, RJ&#S£4 1 K^r^l^t^^ fjfc#4 2tBAMf*ft (BaM 

g 2 Aii60 2 7 : Eu) 50g> aeire#cTMA, #»6#ic***/sv** 0 t 

MAtt'EMif 4 9 5ti:«fc*l^77- 1 1 0 kZ.3gx.t>tlX& *) % ifCioT 

yfZtixmX'gi 3lzmXZtl2> 0 *fcTMA©*J^K8lhfcflHROElff4 1 1 
fctfctt* ^Atr4 3 0il:fFt?TMAO@2l?i:^§-frSo H — ^ 4 5<ai&JK£5 0-25 
0TCfc«"fe, TMA/N 2 &0. lL/min, Nz^O. 2 5L/mi n, O2 =S:0. 
2 5 L/m i nOSiifiT-3 0 h rRJ6Sr«»t^o 



[0 0 9 8] 



[0 10 0] 



[0 10 2] 
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[0 10 4] 

[&fifc0l 9 ] 
10 10 5] 

H5fci3V>T^ laff^RSg, *3&fM 2K**m3fe# (S r A 1 

4 0? : Eu, Dy) 1 0 0 g % RJBtMBfcfcTMA. *RJ6#t:BI**fflV»&o TM A 
ttM»4 9+t?2 5*CHfiife*tfc/ty9- 1 1 0 K*x.<b*lTi5 *) . IfCiotAV 
U V^StLTi|Af4 3KmX2ttZo t fcTMA<&#^KSUjfca*©B* 4 1 1 *R 
tf> ^Al=4 3 ©iftflrTTMAOE* fc-* 4 5 0*SJg£ 5 0-2 5 0T: 

TMA/N 2 *0. lL/min, N 2 £0. 25L/min,O 2 £0. 25 
L/m i n Oifcfi-e 1 2 h rRJB*B#ifco 
[0 10 6] 

KJolftO S E M^H*» lb x 3ftte#38EM {5: (3T— 7;^t03-f r/ ^Jjfc $ flX 
o ^jfrffcg #0#ttt±^ lOJ:9»:4oft,«»2 0 0mg 0^#^m 
MZmfcLfztZZ, a— f- -f >$nMFfctt + 0 . 0 8 8//C^ofc^ a-f-f ^ 
tfcCli+0. 0 3 6^C^^T^: o 

[Hife«i o] 

[0 10 7] 

-t&o HI5 Kfcv^-c, E)£fS4 1i:^f>v^f^ SM4 2li->'j3^t0 7 
-f K&jfrffc ((SriCai-i) 2 SisNs :Eu, O^xSl. 0) 5 0 g . 
flftlCGd (DPM) 3 (35TKV «>A hU^^tr^n>f ^^^f— „ ^RJSflcfcBt 
**fflv^ 0 Gd (DPM) 3 liHSH 4 9 4>T*5 0-1 5 Ot^tLfc;^- 1 1 
0 KSxfctLTfc !K SE3RK ioWJ V^3*LT*;Mff4 3 Ka»AS*L*o tlzGd 
(DPM) 3 Otf«^fc»lhfcS1(EO|ii«4 1 1 *Alr4 3 <DWM"?TM A<D^m 

b&ffiZit&o fc-* 4 5 0SJS&5 0-2 5 OtC^, Gd (DPM) 3 /N 2 £0 
. 1 L /m i n > N 2 & 0 . 2 5 L /m in, O 2 £ 0 . 2 5 L /m i n ^M*^ 

[&fifetf 1 1 ] 
[0 10 8] 

It^o HI 5 K:feV>T. RJ&SFS4 1 K^t^I^S^^, 3bfc#4 2 C'>'j3>t^ h 
7 -f KSbfrfls ( ( S r x C a 1 - x ) 2 SisNs : E u . O^x^l. 0) 50g> I 
J6«HE#K Y (DPM) 3 W^V)Ab'J^yeAn/fw^t-f) , 
Bfc**fflv>4 0 Y (DPM) 3 ttfiiMI 4 9 ft? 5 0-1 5 OVK^tztitz^^-l 1 
0 *L-C:feiK iftioWJ >^^fixmX^4: 3 iCfASWo SfcY ( 

DPM) 3 <D**UBfc8lljfcMS<0BB1f 4 1 1 «A1 : 4 3 OjSlitr-CY (DPM) 3 

^SBf t^I^t^o t-^4 5Oz&g*5 0~2 5 0t:^s Y (DPM) 3 /N 2 
£ 0. 1 L/m i n, N2 ^0. 2 5 L/m in. 0 2 £ 0. 2 5 L/m i nO»ftSt?)9f 

1 2 ] 
[0 10 9] 

»3fe#:4 2C-/';3'/t'f KSSfttf: ((SrxCai-x)2Si 5 N 8 :Eu> 

O^x^l. 0) 5 0g, KJE&HrWfcfcTMA* #EJcH*fc7 5^-7 £fl§v*«& 0 TM A 
{i^iaif 4 9*T«2 S'CKQktziitz^-fy- 1 1 0 K#x. h *iXi$ *) N IfCiot^y 
V ^^$^LT^A1 : 4 3 fc#A3*t* 0 4 fcTMA<0#*UBfc«iaftft3R©B«4 1 1 *K 
It, ^Al=4 3OW1fiSXTMA<Dmmk'kffimt2> 0 4 5 4>*§J:& 50~2 5 0t 

ffiSE# 2003-3103298 




2003-319668 



# 



17/e 



TMA/N 2 £ 0. 1 L/m i n, N 2 5:0. 2 5 L/m i NHa H. 2 
5L/mi nOaEJ|-C^f5feOI*MRj&$*4ii:^ »*#±twja-ffcT^ 5 A Sfett 

[0 110] 
[0 111] 

[H2] *»wo--3ei6o^S8^#*Sjfe#t^i-«^:»fiiiig-e*ao 



[EI 4] *Hi©-^IOlli:#Sf|)l6^fM©lt*fttIv^fMSI 
[HI 7] il«l(:#5f»7 0#tt^t^7 7^s„ 

[0 8] 1 M07^ 7!j$tt*/Tt^7 7-e*»So 

[0 112] 

1 y^-y 

2 ^Stef&jc;*^ 

3 7^- 

4 

2 1, 2 1 B ^7fe# 
22> 2 2 B n — r-4 >^ 

3 1 EftSMS 
3 2 ^7fe# 
3 3 ^Al 1 
3 4 i»Alr 
3 5 fc-* 
3 6 

3 7 ASJft 
3 8 

3 9 'ES.?t 
3 1 0 s*7y- 

3 i l^mmmmmm 
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K Si, $±S^v»f^loJKH±*f>45 0 $?>K«3t#»ijS*tt**f**»tt3t 
*K T A/fi U ±a»fls&*£ft#:, 7 * * V ±ittikStf^#f "C* -5, 0 & 
g$n^#OBETfiifiIf0 1. 0 - 1 0 te"e& 19 > nmv^WZltl 0 nm 
— 5 0 0 nmT&& 0 
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